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Abstract of JP 8019188 (A) 

PURPOSE:To provide a charging apparatus, for a 
combined battery, by which an irregularity between 
respective batteries is reduced even when the 
batteries are not charged fully and by which the 
irregularity between the respective batteries is 
reduced even without using an FET or a heat sink 
whose capacity is large.; CONSTITUTION: A 
charging apparatus for a combined battery is 
provided with a bypass circuit which is composed of 
a series circuit by resistances 2a to 2n and 
transistors 3a to 3b and which is connected in 
parallel with respective batteries 1a to 1n for the 
combined battery 1, with a charging circuit 7, with 
voltage sensors 4a to 4n which detect voltages of the 
respective batteries and with a control device 5 by 
which a lowest voltage out of the voltages of the 
respective batteries, in a charging operation, 
detected by the voltage sensors is compared with 
the voltages o the other respective batteries,; which 
controls the bypass circuit so as to be set to 
continuity regarding the batteries having a voltage 
difference exceeding a first prescribed value and 
which controls the bypass circuit so as to be cut off 
when the voltage difference becomes a second 
prescribed value or lower which is lower than the first 
prescribed value. 
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(2) 

1 

[#ffFBf*©*fiBI] 

[»*H1] **©^UWi»ft*JBfc«EllfLfclft«lfc* 

±eia*tt©£*tt©*E*»fflTstetttti^ai, 
je©?^, afcfiVi«jEtffi©«-«?a©«ffitsjt« 

ft l ©J5rJfc*J; D<Sv>£ 2 om^fiKTtc^o 

5 v J£ l T«j&tia/t 5 y t r d fit 
fc«£u *&. isast 2 ©3fs«», *t>«E©ftt» 

-rnx[lFK*^>tLfe»^t, *il&©i*jSJ£tlifc«fc5 
*£EP$T^*f*VifeIE5fc©«}a«EVctoHT_hBBM 

«JEEVt©jl*SI2©BfltffitLT«*-r-5fe©T?» 

*, c:t*»at-r*i!*JBiKffi«©a««i©*«s 

So 

[»*B3] J:8a«»S*tt. _hE*t>fi^«JBEi«l© 
^•«?ft©*£Et©*£EiltCjS:DT, ttJE^^^^Ht* 
AiVixSMfit£*#<-r3J;5S;:, ±E#A*-lViXleI 

iz\-m#m. 2 (ria«©ffi«*©*«s«. 

[»*«4] ±EflS»««tt» -hEA-YAXHj&CiiE 

>&©t?*.5. dtswat-rsif^JB 
3 tcfe«©ffi«ffi©*«se<. 

^-7©t#fc*tj**»©sfmiff3&9B«R±«ffiSia 

^fc**©n s -rnx[U?Sfc^^Tti, _hEx-r 

j(H t «Kr^>'C-r*j;5fcft(»"r«t>©T?**, 

t ^mtt^m^m i 5 ©Mn^ttE*© 

■c**jitswat-r*ii!*j«6fcE«©a««i©*« 
mm. 

[0 0 0 1] 

imm-kommftm #ss9m. **«©=**»**: 
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2 

[0 0 0 2] 

«as»**fc*^Ttt, «*fis©-^« 
m % mm \z mm v rcmmm&m ^ 5 . £ © «t s 

g« IC «k -a T*ft -a t v» *. w*. tf #«»ra t 

fl^#*»^— T»v^©aatc«tD, bbiwi**** 
SA^ tttiLMMm \zm*&z><D~e. M*$fi©M4> 

mmmm ■. i o o %» jtt^mT o %) o %^ 
^©asssfci^sjatA^^+j&^D, -?-ntc<to 

Tii«!*l*1»chftD, £©a&«tC&oTV:>5tt?Bld*ftS 
oiioMtftoT, ^©IWdod l o o %tc 

KftoTLSS. *«KftH, »«RflwDODl 

0 0 %(r^5>^^cfc**^5fctCDOD 0 %(C*LTS 
EE#_h#U *«)W»TLTb*5*», SStffcifttt* 
fc & ■=> fcmmifD O D 0 % fc& 5 * * T^5*^T 
-r^>©-C, DODOfBlEAtO, #*»©I5:S§S©S 

®/h S ^ •=> fcm*«# tC^m^FM C & 3 ©T, A* yy* 
ttoT««tt**i LT©4S:«^»^i!>-r 
•5. fc*3> -«tC=^mffi©S-&ICtS, *«»!F±«EES 

*=j*c«»©*-&t»-t-©«isi*«ain©T?. ft**^© 

_hia©J; 5 IC, «&©-^*«Slt?iJ^Lfcffl^) , t&tc 

[0 0 0 3] i:fe©rafifcM®t--5fc*©f?l©a!*^ 
tLTH« MAH #WBS5 1 -8 5 4 3 7^fRfcE 

*?fc©«JE©A7y*a**£<&5£, *««JEt>L< 
tt^5*«^^A^< LTi%#**^fT^ ; b©T$.2.o S 
fc, »2©tS£*«tLTtt, #SfiBS6 1 - 2 0 6 1 7 9 

^fg(cE«snfct)©^afe^o znmwte. liSS 
©«£*#l t LTIJ, #M¥ 5-6 4 3 7 7 *f£r«(Cl2« 

#«m©5^> im-x?<bffi3zm\zmLt£t>jc,m*witz 



—658— 



(3) 

3 

BMftjS»6l*jftti*Trf3:, A7 AXIHSS^Xf;: U * 

misg&osis^ot^mjfem^ibai-rso -^lt* 

«tl. ■e»SEVb^«^ih«ES:@x^^ I ±:5tcA i<? 
7 /^XIlBS«(£n*«SI I bpS^K*ft5#. 
St I bS*»fcj*^3li:*. P3fj& 1 2 T?tt*«««E*» 0 K 
_kfB©J; 3 Id, Gfc**SlL»EE) t 

mhfz.nm\z-D^x\t, A7 Kxmto&fmtsitxi&n 

[0 0 0 4] 

SS^Eftfc&o ft«?t&©35SS§i££A7 AX"T5 fcOT* 
|B©A-T AXHSSchbTtJ, ffiiiiX-1'^9 1 >^*7 

(FET&a h<DumM&*&mmzW3\\zfflm'% 

Umm^ZtlZ, L#>U MfB0 6©#tt©J;5t;:, 

s 7 ^- d if m iz mm l ta*7 a x m»st s t; -r 

3?7j*Tt£, FET©fM*«t<&5, *^fi© 
FETtt-h v^^&BCfcS t Vi 3 fflSj^CS 
©T, FET©^->-^X^pW^T f 3--T--i'SiJW-rSP 40 

^©rtgRgia©fc&, A7AX0j&£:t:7 
tc L fc t * ©WtoWE i * > tc L fc t * ©«t&«£ i *5 
Ift^THSCT?, ±13112, ^3©^*«©J;3{C^ 
IC & o fc fe © ^> H T A*7 A X Egg & f^ift s -a- § 
i, FET^>-^-7Mflt3^:, ^xaftcHiEPiti 
«£Etf*«Jfe«£E«fcDt>iSK&0, «*©**K«»«* 

RSf t v> o mmw& -d fc. 

[0005] *mw\z, ±.tz<D£.5i3i$£Mmit<Dmm& 
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4 

ftm&fft3fc^m&^ , b&mm<Dtf7y*&m%}\zM'j> 

*D, ®2®B»H MlfflFEWt-hy^S: 

^ t^m*-5ffi*?a©^msB*sffi 

[0 0 0 6] 

t^>ms\z^x. m&Ltx-f y?->ifmTt<Dmm® 

9&frt>te D . ±E**?l!i©ft««it:-tn-enM?!lfcS« 
^nfcAMAXElKi, _hWBffi**©^-*fe©*E^ 

«B#tC*5lt5#«i ! ffe©te©5S, ^fefiV^»JStte© 
#Sm©«J±tSitKL-, *®«EEg«>Il©fgttS 
MTLfzmmzrD^TiZ, ±|BA*-f AXIMilSS^a^*, 
_hl3©mmM^_hfBm 1 OBfse«J:D«V»»2 ©Bfffi« 

oizfflm-rzfflmmwt, zmz-z^oizmrnvx^ 

[0 0 0 7] Sit, ±EO»l©0fS«*«t«SI2O»f 
fetttt. lt*JB2iCfB«©r'i<, mi©Rfffe 

*«, gt>mffi©fivi*!te©A-rAxiPi^^xT> * 

BE©iSV^©*?t&©A'TAXiagSS^>tbfc«^fc, 

JEEVctr^ViT±IBW«Jtt©«E^S:0 tLfei!?t;* 
»tS _hfBi^m*©«7«JEt V t ©M£H 2 ©HFffeffii L 

Tigjrrso 

[0008] *fc, ±e(w»s*ia:, «^«, m^m3 
\z$3.me>z:t<, m.b{&^nmtm<D&mmconRt<D 
mi±M izj& u r, s a £ a-t a x msam & 

^<ni5t, ±ib# av a x @8S * «wr s t> © 

e©r"t<, x-f ^9 1 >^*7*PWMM»-rs^i:tC 

mmmmit, m%.\t, »*^5tcta«©^t<> _ht3x 

^*^±€J£*H^fc«Jte©A7AX|plKJCOliT«, 
±IBX7-y5 1 >^*7SS^>-tc-rsJ;3icftfJ«-rs 
l)©T$5. ftfe, 3 ~«5(<Ja 5 ©«EEt4. FJA 
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(4) 

5 

[0 0 0 9] 

m<Dm&m*±mm i oBf3t««t dcv»ib 2 

T tc & o It t: « A-f a° X ®m £ « S * 3 «fc 3 m 
W-TSfecDT^S. ±EcDWWlcJ;t), «&fgvsmj££: iff 

w;u > tc $ ns oT, 

T~f 3„ -^©fc*, «JEE©KV*«m©?B«kMJlIffl£n, 
H^^icbT, -^©mtfe^m^ff^^-t^W 

LT^«^e>n'f Axunssiwwrs©-?, ffij&mz 

[0 0 10] ±E® l©0fSfflt£2©3f^ffl 

Att\ Uf^AtftOl^ll *t»jttEiJ«4.2V 
Tt£S$I.LfcSJ£#S2. 5V^5^f,, ^SMgfil. 7 V 

JJfS/t^y^WEEKil. 7X0. 03 = 0. 051V t& 

», «JEE©S Vi^©«^©AW A°X0SS*^>iC Ufc t 

©M£3§ 2 ©JJrJ&Ktmtf «fcv>. 
[0 0 11] £&, fflf#B3fcB*©«k'5fc, «t>ffiv» 
«flEtte©#*?f&©«E<i:©mj±MiCJSDT, *EE^# 

ilifCjcO, DOD©ffl[S;«t0i(fS<fc<fiA5^t^ffi 

x-r ^f^^fSPWMifltSutcioTiM 

«?fi©AM ^X@»IC3V»TH:. -hfHX-f v^ylfXrf- 
ftflW**>K*r*«fc5K:«rfl"r*i:tKJ;D, PWMfiJ 

©*JEE#^Si|i|±«E£ig;t5 *«©*# 
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[0 0 12] Sfc. «*CD81l:i^TH. 

©ifeft^a^^W'Tstcfi, #«?4©«jE&tfttii-r2.i2. 

JE)Wf«i^K:&5©T, «**©ft*«*^Mmt--5 
ii^fcwu iasaiLT©sjaE©*s^ai-rn«j;^o 

zmta-rz ie©mffi-t>-y-sigtts^a^ s«$s 

[0 0 13] 

T-So 0iii*^©-iiWo^n!/i'0?a55. 0 
1 [C:fcVsT, l«fflS»T$>D, la~lni^ft^ 

=.'<knm (bat, #t«»ttH-r) &e#ifc»ttbfct> 

©T&-5. 2 a ~ 2 n tSJgJfE, 3 a~ 3 n 

liFETfch^^/xmf), 2£3t*mm\zm 

MVtz\M\$&t)VU /\7,®$&tVT&mmi a~l ntcM 
^JtcS^StlTV^o 4a~4n|ifilMf 
«£ES«ffi-r*«£E-fe>tJ-, 5 ttMttSS (l¥«H« 

*SIhIS&, 8 • #jhsit *-r**«e*x 

•f'yftlil). _kffifMW8B 5 (3, Mi«7tn 

l©lgl;fe^t!l *«{f-*tx-f -75" 8 ^^->lr-r?> 
[0014] i2H sirofiJWggstc^tt^^Sftfl 

•POfl 1 ©*Jt«*wt7D-f t - KT. 
0 2 CS^HTH 1 ©gg©ffUH£g!i91-f -5. 0 2 (C*5 
VST, Xfi/^Sim ^c*fB-^X-r-y?8©^->- 

"YES" ffli^(;H^f7 7"S2T, n>^^^6Sr 
^->tCLT3 ! cS&W%-r5o Z\<D£&\Z\t. ±T<D?H 

^T^-XTa&5„ ifctC, 7r'y7S3Tll =&SJE-fe> 
•9-4 a~4 n^fflV^T, ItilSMt^Stttla 
~ 1 n©«J£Sr^ffi-T-5o "A\Z. Xf-y7S4Tll ■?■ 
n6©SJ±©^^TftfefiVs*JEVminSttmt--So ^ 
LTXfy7 1 S 5Tti, ±fBVmiiit«©§«ft©SJE 

t©*£EMDds-€-n-?nttffl-r5. ^:tc, xf^ys 

6Ttt, ±IB©«-SffiMDd«h|gl©0f««AVi (fPJffl 
iSitiSU DdSAV, T$>D, )5>oSR/Hn 
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(5) 

7 

Vi£t±is***s«»tt, ^jtcs^n^A^AxiHi 

Ddi:®2^m^fl6AV2 (AVi>AV 2 , fffffBfi) t 

* a < & o & £ s /i x @8& & * v \z l 

[0 0 15] Jfcfc, X^y^S 8Tlt /H/UMt 

v) tcBUfcfccofco^Ttt, ;H/u@»St>l: 

^tllXfy^S 1 O^tSHT^c 30 
■*T! , *5»-&fcfa, J:EXT7yS9T "YES" <D 

So 

[0 0 16] MfaHlCD^fSfflAVi*5 < fc^2 
ffilUSSBT&D, (a) fcST£i*«ttH, (b) fc 

tXSo U^A— *«m<B*&fcBu *«**ih«IEE (D* 

Vtn-Vtmin= (Vcn+0.0 6) - 



#i¥8-l 9 18 8 



8 



* O D 0 %) IJ4.2V, ^S$llh«j± (D O D 1 0 0 

%) ii2.5v^w ^n»H4 (b) co^ffiniss 

J3E|^T4> V r S*it b TMfBH 1 CDBfSH AViMtfl 

^«»fc*ttSVc, Vi\ VtS, ^n^nvcmin, Vr 
min, VtminiU ^ft53ESSSK£ I batmini U ft& 
<£>j^SSft(£>V(\ Vr, VtS, ^tl^nVcn, Vrn, 
Vtn<hU Stns^«««^ I batru *©;H/UH» 
K«n«««£S Ibpnii-So £<B*^ TfBO (ft 

i) sc. (ft 2) sbwsoiro. 

[0 0 17] Vtn=Vcn+Vrn - (ftl) 

Vtmin=Vcmin+ Vrmin — (ft2) 

»<©«JBEO*»*tt4. 2-2.5 = 1.7Tfe§30^, 
Vc©«EHtLTIt 1.7X0. 03 = 0. 051Vt 

AMA°X@8S^^TfeS^5>, 
»t*na«S£ttH— T&D, Lfc^oTVrmin=Vrn 
T?*a*&, ±E (ftl) (ft 2) j£*>S, TIE 

(ft 3) s&wsosra. 

Vcn-Vcmin=Vtn-Vtmin - (ft 3) 

_h0E (ft 3) SC*6W*±5fc, rt<irtxmt6ifi*7<D 

m&\z\t, ft«sstKj;*«ffii»T»ei»ir^&«ifc«E 

V c fc* * *p «EE V t Ki3 £^ 
LfeAbtll^fiAViHO. 0 5 1 VtCig 

StntfiK l-fcfe*, ^i©ft«AViit mm 

n&<Dmmm\zmm<Drt?y*m& (%) ^s*bt* 

[0 0 18] &\Z, »2<0»fa«AV2R:^^TIBWr 

So *t>«EE©fiVi«»o;WAX@B 

^t7T, «fiC0^SSffiCDAWA o X@K^>tU V 
cn=VcminCOt^tC^^SVtn- VtminSAV 2 iffr 
tf<tVi 0 "Tttto-fe, «ffiOiSV^OSffiC0AWA°XtlIS§ 

fcjE*©«»«ffiVcfc*«-SPi«»(D«ffigS 0 

feS^ii^tt^ss««fti±vt^^Av 2 t-rn 

«ctVi- KT* HMK^^tRWtS. «*tt, 8 OA 
h<DmM&&mh, *«®tt*5 0*«««EIclig*4 
OA, A^AXHKcOA^AXSSg&l 0 At*TSo £ 

H(J0.16Q'AhgSTS^?>, 8 0AhTftO. 
0 0 2 QiiTiSo IfdbT 

Vtn=Vcn+ 0. 0 0 2 ( I chg— I bpn) =Vcn+0.0 
6 

Vtmin= Vcmin+ 0.0 0 2 X 1 chg= Vcmin+ 0.08 
ifctK bfc^oTTE (ft4) S«DS^c 
(Vcmin+ 0. 0 8) ••• (ft4) 
Vtn-Vtmin©tt^CDT, (ft4) 
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(6) 

9 

AV 2 =Vtn-Vtmin=0. 0 6-0. 0 8=-0. 0 2 
£ft-5„ -f ^OMO^-a-ta, AV 2 =-0.02 
V tc WtM~tti\£<£. V>. o * D A-f AX IhIS&^ > left o 
^^©^©•STSffi^afemff©®^**©^ 

fitri t «t 3 Sffi»T# £ B£ fr» fclEftCDmSJE Vc tt, 
Vcn=VcminfP€ft6*^L<^;oTV^o 
[0 0 19] H3«. *5!BJCOm2CD^ii^J(C^ 

t, x^y^s i n?ra, &A-r AxmggsafinsA-r 
©A-f AX^Stti, Xxy:/s 5Tt*fc#i 

JE^Ddf'JtfltJLfcfitt-f-So ^-Ofea, ?WJt 

tlCi^T^S. ^LTXff^S 1 2Tfct, ±is© 
^ftt^a.— 5V JttCjSDT&AW AX [hJS§CD h 9 > 
yX^^>-t7St, PWMfflff£ff&3<, &\Z, 20 
Xf'^S 1 3Tt£- /H/UWt^CDttt, 3fe 
tj*itEl:Il/fc«ltt. SHE/Vf AX0S&© h?> 
i?X9&1$m*> (fa-f^Jt=10 0tt fc-r-s. 

Xr^^S 1 h 9 

L *«$Qh*BJ± !C» L-fc <Dtf&%> S 
WWU "YES" XT'^S 1 5TM 

£*7U "NO" ©*&fctt. Xf7^S4l:MoT 

S?l!l£:©SJ±e(aSDTA-f AXUN&SiinsSSrt (b 

H 2 ©ftffilj; D t>DOD©fit£ «fc <«5A3 E t 

[0 0 2 0] Sfc, iffi©W»K*V^Ttt, X^-y^S 

i3T, AMAxiags^x©t^K, ^m^ikmffiir 

S L fcSffitt. AX UK© h 5 > 5>X * SAW 

*>fc^3cfc5fc*9fll/TVs-5. LfciSbT, Ta — 'T' 
^fWflftCJCoTh^^X^S^-^XLTfc, 

KS«»*B:«-r*-€-n#ftV>. H5U, ±fa©HB#£ 

*-r#i40TS.«>o hs^^t, ititDOD mm 40 
mm , tttt«a«*o«iiii©«jEE"T?a*. *&, §©» 

tt/t-f AX (HlSS^->ra©SJE#tt, -jflUMtftft-f AX 
lHlK^-7ra©Si±#ttS*-ro S&, 4.2VHU3 1 '? 
A*ffi©^5«^±*J£, 2. 5 V|^U<^^±«JEf 
<65. H5[C^t"<t5fc, A-fAXHSS^WX 
Sfi*^) ©*^-fC«, DOD = x%(D|T, 
**H±«1±4. 2 Vtc3S~r^>o !!©££, A-fAXB 

oT^5«^EIt A-rAXOS§^>t^-X*3?S{C 50 
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*8Dig"r©T, DOD*5x%J;i9fe0%iC3ifVi|eKT 

AM A X IhIKj&^X© i * ^«*5Mk«EEfCji Lfc« 
^RAMAXlHl8S©h7>^X^*«Wf*>tc-r 
S0;5JC*lHWLTV^„ -r&fr-fe, 0 5 © x % ©^jffijT? 

[0 0 2 1] n-f/UBBO h 7 >^X^OlA 

^»tt-hi/>^©^»tcras©/iv^-a-fi, h9 

-5#-S?t&©mjE^«e.^<©-e. i&mffl^fciLT©^ 

§ia»n77W*ssn, ^«#(c=s-m?fi© 
^.^fcfj, ffi^?t&ibT©mm©*s:Mai-rn«<j; 

ifzismmw. (hi©**) tc»^*«©*ji^m-r 

m*, ft«?i!ilWo/t5y*s#3»t:fi«-r*Cit«»lH* 

■So 

[0 0 2 2] 

[5§0J©?i«] K±IKBJL&^i:<, *»Wt*ViT 

SI^SAMAXiaKSr^ib^li-^rttC^D. i*fi 
#Sffi©^*^»^«Ji©A9 

enso aw AxtMs&ro^xNfwitffc^jEcjsi; 

v^cta<, it«*S:**-rs ; &^*©A'5 > y4 i s ; & 

sn, ^e#tc#sffi©sm^gt^^(c^5©T. «a 

T<D«E&*ta-rs i m<Dm&±>v*mttz>f£irv. 
mn®m*m%-\z&tu~rz>ztj)W*z, t^^mti* 
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(7) 
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11 

[H5 3 *«WK*tt**«»tt**i-«rttHa 
[06] «*S«fc*frtS«ffi««»tt**"r«fttHo 



1£ 



1 

1 a-1 n-«ffi 

2 a- 2 n-ffitt 

4 a-4n-ffft>fj- 



5 •••«»«« 



[01] 



[02] 
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